Molecular cloning, characterization and in silico analysis of a thermostable β-glucosidase enzyme from Putranjiva roxburghii with a significant activity for cellobiose.
The native Putranjiva roxburghii family 1 glycoside hydrolase enzyme showed β-D-fucosidase activity in addition to β-D-glucosidase and β-D-galactosidase activities reported in our previous study. A single step concanvalin A affinity chromatography for native PRGH1 improved the yield and reduced the purification time. The PRGH1 gene was cloned and overexpressed in E. coli. The full length gene contained an ORF of 1617 bp encoding a polypeptide of 538 amino acids. The amino acid sequence of PRGH1 showed maximum similarities to β-glucosidases and myrosinases. Both native and recombinant protein showed maximum hydrolytic activity for pNP-Fuc followed by pNP-Glc and pNP-Gal. Significant enzyme activity was also observed for cellobiose, however it decreased with increase in chain-length for glycan substrates. The enzyme showed significant resistant to D-glucose concentration up to 500 mM. Mutational studies confirmed the predicted catalytic acid/base Glu173 and nucleophile Glu389 as key residues for its activity. Moreover, Glu446 and Asn172 played essential role in substrate binding by interacting with the -1 subsite of substrates. Bioinformatic analysis suggested the possible reasons for the broad substrate specificity and other properties of the enzyme. PRGH1 had high sequence similarity towards S-glucosidase and may be involved in defence. The broad specificity, catalytic efficiency and thermostability make PRGH1 potentially an important industrial enzyme.